with 120,852 men and women ranging in age from 55 tin (onions) and kaempferol (leek, garlic) and the cys- Most of these case-control studies reported a decreasing also found among subjects without a history of stomrisk for stomach cancer with increasing consumption of ach disorders (P Å 0.01). The consumption of leeks allium vegetables, although not with all types of alliums and the use of garlic supplements were not associated or for all subsites or histological subtypes of stomach with stomach carcinoma risk. Conclusions: The Nethercancer. [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] Two studies found no association with onlands Cohort Study provides evidence for a strong inions, chives, or garlic, 30, 31 and one case-control study verse association between onion consumption and reported a higher risk for stomach cancer with increasing stomach carcinoma incidence.
frequency of onion intake. 32 However, the results from case-control studies can be T biased by differential recall of dietary intake due to he consumption of vegetables and fruits is consistently associated with a reduced risk of stomach awareness of the disease status. 33 Recall of dietary intake cancer. In recent reviews of the literature, it was concould also have been influenced by current dietary habcluded that the most abundant evidence for an inverse its, 34 which may be different from those in the relevant association is available for fruit and lettuce. However, reference period due to symptoms of the disease. 35, 36 Proallium vegetables, particularly onions, may be protective spective studies are less susceptible to recall bias because as well. [1] [2] [3] [4] dietary intake is measured before the presence of disease Allium vegetables, such as garlic and onions, are tradiis known. tionally known for their antibacterial and fungicidal properties. Most of their prophylactic and therapeutic study. 40 Questionnaire data of all cases and subcohort members Follow-up for the Incidence of Cancer for whom complete dietary data were available. 39 Subjects were Information on cancer incidence has been collected for categorized into four categories of onion consumption (0, the entire cohort by record linkage with all nine cancer regis-°0
.25, 0.25-0.5, and ¢0.5 onions per day) and three categotries in The Netherlands and with PALGA, the Dutch Netries of leek consumption (0,°2, and ú2 times per month). work and National Database for Pathology. The method of Analyses of garlic supplement use are based on 152 case record linkage has been published. 38 The present analysis is patients (119 men and 33 women) and 3340 subcohort memrestricted to cancer incidence in the first 3.3 years of followbers (1627 men and 1713 women) with complete information up (from baseline in September 1986 to December 1989).
on dietary supplement use. Garlic supplement users were deCompleteness of follow-up in this period was estimated to be fined as those subjects who reported daily use of any garlic 95%.
39 supplement for at least 1 year in the 5-year period before baseline. When garlic supplement users also took other dietary Population for Analysis supplements in the same time period, we separately examined After excluding subjects reporting any prevalent cancer the relation with stomach carcinoma for users of exclusively other than skin cancer or with incident in situ carcinoma, garlic supplements with nonusers as reference and for those stomach cancer other than carcinoma (sarcoma, lymphoma, consuming garlic supplements together with other suppleunspecified morphology), or without a microscopically conments. For the latter analysis, we used subjects taking any firmed diagnosis, 155 incident primary stomach carcinoma other supplement as reference. cases were available for analysis. From the subcohort, 3346
Case-cohort analyses were performed based on the assumppersons remained for analysis after excluding prevalent cancer tion that survival times were exponentially distributed in this cases other than skin cancer.
follow-up period. 39 The methods developed for the analyses, allowing for the additional variance introduced by the subcoQuestionnaire hort sampling, were based on Cox's partial likelihood. 42 In age/sex-stratified analyses, we computed Mantel-Haenszel A 150-item semiquantitative food frequency questionnaire was used to collect information on the usual intake of rate ratios (RRs) and 95% confidence intervals for onion and leek consumption and for garlic supplement use and tests for foods and beverages in the year preceding the start of the / m4433f0014
12-14-95 17:13:40 gasas WBS-Gastro proportion of case patients using garlic supplements varBecause the pathogenesis of carcinoma in the proximal part ied considerably between the follow-up years with no of the stomach (cardia and gastroesophageal junction) is differindication of an association with prediagnostic symptoms ent from that in the other part of the stomach 44 and because there may be subsite-specific differences in stomach carcinoma of stomach carcinoma.
risk associated with allium vegetable consumption, 25 we also having a stomach disorder (11.9%, 11.2%, and 10.3%,
Results
respectively) compared with subjects in the highest onion Table 1 shows the distribution of onion and leek and leek intake categories and among users of garlic consumption among subcohort members and case pasupplements (9.4%, 8.7%, and 7.2%, respectively). The tients ranked by year of follow-up. Overall, the consumpassociations were less marked for a family history of stomtion of onions was lower among case patients than among ach cancer; 7.7% and 8.1% of the subcohort members in the lowest and highest onion consumption category, subcohort members. The proportion of case patients in
/ m4433f0014
12-14-95 17:13:40 gasas WBS-Gastro respectively, reported a history of stomach cancer in parFor the analyses on topographic subsites presented in Table 3 , we evaluated the tumors originating from the ents or siblings. These percentages were 6.6% and 6.1% in the lowest and highest leek consumption category and cardia separately, whereas tumors from all other sites were combined in one group. Onion consumption was 7.0% and 5.8% for nonusers of dietary supplements and users of garlic supplements, respectively. not negatively associated with risk for cardia carcinoma; all RRs in increasing categories of consumption were RRs and 95% confidence intervals for stomach carcihigher than one but not significantly different from noma associated with consumption of onions, leeks, and unity. The test for trend was also not statistically signifithe use of garlic supplements are presented in Table 2. cant. In contrast, the risk for noncardia carcinoma showed Onion consumption was inversely associated with stoma rather strong inverse association with onion consumpach carcinoma risk in the age/sex-adjusted stratified tion; all RRs in increasing consumption categories were analysis with a statistically significant test for trend. The significantly below unity (0.54, 0.54, and 0.31) with a RRs observed after additional adjustment for confoundhighly significant trend test. The RRs for cardia carciing in the multivariable analysis were slightly different noma were slightly higher among subjects without a from those observed in the stratified analysis, but the history of gastric disorders, but none of the RRs were test for trend remained statistically significant. The RR significantly different from unity. All RRs for noncardia for stomach carcinoma associated with leek consumption carcinoma stayed below one in this subgroup, but only was only lower than one in the highest consumption the RR in the highest consumption category was significategory, but there was no clear decreasing trend with cantly different from unity. The trend was statistically increasing consumption. The RRs associated with garlic significant. supplement use were slightly higher than one. All analyses have also been performed after exclusion of cases diagLeek consumption was not associated with risk for carcinoma at either of these sites. The RRs for cardia nosed during the first year of follow-up. The results were virtually similar to those based on the entire group.
carcinoma were somewhat lower than one, but none of / m4433f0014 12-14-95 17:13:40 gasas WBS-Gastro the RRs were significantly different from unity and the on gastric cancer risk was only based on results from case-control studies mentioning allium vegetables as a trend was also not significant. For those who never had a gastric disorder, the RRs were somewhat lower than separate vegetable group. The results of these studies are summarized in Table 4 . those observed for the entire group. For noncardia carcinoma, only the RR in the highest consumption category Onion intake was associated with a reduced stomach cancer risk in most of the studies, with odds ratios (ORs) was lower than one both in the entire population as well as in the subgroup without gastric disorders in their ranging from 0.30 in Belgium 28 and 0.31 among Hawaiian Japanese 18 to 0.72 in Poland. 27 In the study by You medical history. None of the RRs were significantly different from one, and the test for trend was also not et al. [20] [21] [22] in a province of China with high stomach cancer rates, not only overall allium vegetable consumpsignificant. Exclusion of cases from the first year of follow-up did not affect any of the RR estimates (data not tion was inversely related to stomach cancer risk 22 but also consumption of specific allium vegetables. 21 The shown). Because of the small numbers, we were not able to evaluate risks for cancer at these sites associated with lowest risk was reported for Chinese chives (OR of 0.6 in the highest intake category; ú3.7 kg/yr). [20] [21] [22] In Italy, garlic supplement use.
increasing consumption of ''onions and/or garlic as condiDiscussion ments'' was associated with a reduced risk for stomach The NLCS is the first prospective cohort study carcinoma and, although only information from 27% of evaluating the association between consumption of onions the case patients and controls regarding garlic consumpand leeks, the use of garlic supplements, and the incidence tion was available, a statistically significant protective of stomach carcinoma. We present evidence for a strongly effect of cooked garlic on stomach cancer risk was also decreased risk with increasing consumption of onions for reported. 23 The ORs for subsites within the stomach carcinoma arising from the part of the stomach beyond were not significantly different from one. 25 The positive the cardia. The reduced risk was also observed among association with high onion intake in the study by Tajima those subjects who did not report having a gastric disease.
and Tominaga in Japan may be explained by the selection Leek consumption was not associated with a lower stomach of hospital patients with severe gastric diseases as concarcinoma risk in our study, and we also found no reduced trols. 32 In the other case-control studies using hospital risk with garlic supplement use.
controls, patients with stomach disorders 18,27,30 or those requiring a special diet 19, 31 were excluded. To date, the evidence for a protective effect of onions
12-14-95 17:13:40 gasas WBS-Gastro One of the strengths of our cohort study is that the confounding by including important nondietary as well as dietary (vitamin C and b-carotene) risk factors of stomcompleteness of follow-up is very high. 39 Consequently, the results cannot be explained by exposure-related loss ach carcinoma in the multivariable models. Because none of the RR estimates was markedly changed, it is unlikely to follow-up. Furthermore, we controlled for potential
12-14-95 17:13:40 gasas WBS-Gastro that residual confounding due to inaccuracies in the meapreparation methods in our questionnaire. It might be important to collect information on preparation methods, surements of these factors explain the results. Nevertheless, it might still be possible that another factor is inalthough results from the case-control studies are scarce and yet inconsistent. 23, 28, 31 However, it has been shown volved. In the studies by Trichopoulos et al., 19 You et al., [20] [21] [22] and Tuyns et al., 28 showing significantly lower that the levels of potentially chemopreventive compounds depend on the preparation methods.
8,10,49,50 risks with allium vegetable consumption, the ORs were also adjusted for dietary risk factors. In the large caseGarlic and onion extracts, but also synthetically procontrol study in Italy, the ORs were only adjusted for duced organosulfur compounds, have not only been nondietary risk factors. [23] [24] [25] In the study by Boeing et shown to inhibit mutagenesis, initiation, and promotion al., 27 onion consumption was no longer significantly assobut also to induce enzymes important in the detoxificaciated with a lower stomach cancer risk after additional tion of carcinogens. 8, 51, 52 However, because the evidence adjustment for vegetables and fruit.
that Helicobacter pylori is one of the important indepenOne of the other strengths of our study is that we dent risk factors for the noncardia part of the stomach measured diet before the disease was diagnosed and thus cancer is growing, 4,53 -56 the original observation that avoided the problem of biased recall inherent in the casethese compounds act antibacterially 5 may be even more control study design. A potential drawback is the still interesting and should be further investigated. 56 limited length of follow-up (3.3 years). Because duration In conclusion, we found evidence for a reduced risk of of several years of preclinical symptoms of stomach carcicarcinoma in all parts of the stomach, except in the noma, most often abdominal discomfort of insidious oncardia, with increased consumption of onions. The reset, is not uncommon, 35 case patients may have altered duced risk was also observed among those without a their dietary habits in the course of time before baseline. gastric disorder in their medical history. No association Categorization of the cases by year of follow-up indeed was observed for leek consumption or the use of garlic showed that case patients from the first follow-up year supplements. Exclusion of case patients diagnosed during had onion consumption less like members from the subthe first year of follow-up gave similar results as those cohort than case patients from later follow-up years.
based on the entire case group. However, exclusion of case patients diagnosed in the et al. 26 and Boeing et al., 27 the reference period was A potential limitation of our study is that we cannot on the validity of the report of onion and leek consump- 
